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(54) COMPRESSOR DRIVE-CONTROL DEVICE AND AIR CONDITIONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively suppress 
vibration and noise by fully maximizing torque pulsation 
correction within the allowed value of an inverter input 
current and to surely prevent burning or the like of 
equipment and circuit components. 

SOLUTION^ A compressor drive -controlling device 10 is 
provided with a brushless DC motor 20 for rotating a 
compressor 26, drive means 18, 42, and 32 for driving the 
motor 20 in PWM(pulse width modulation) system, and 
means 28, 30, and 32 for correcting conduction duty factor 
during a rotation to the brushless DC motor when the 
operating frequency of the compressor 26 is equal to or less 
than a fixed value, The device is provided with a means 32 
for reducing the amount of correction of the torque 
pulsation correction, as the operating frequency of the 
compressor 26 increases. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The brushless DC motor made to rotate a compressor and the driving means which drives this 
brushless DC motor by the PWM (Pulse Density Modulation) method, In the compressor drive control unit 
equipped with a torque pulsating amendment means to amend the energization duty under 1 rotation to said 
brushless DC motor for every predetermined electrical angle when the operation frequency of said 
compressor is below constant value The compressor drive control unit characterized by having an amount 
adjustment means of amendments to adjust the amount of amendments of the torque pulsating amendment 
performed by said torque pulsating amendment means according to said operation frequency. 
[Claim 2] Said amount adjustment means of amendments is a compressor drive control unit according to 
claim 1 characterized by being a means to reduce said amount of amendments as said operation frequency 
becomes large. 

[Claim 3] Said amount adjustment means of amendments is a compressor drive control unit according to 
claim 2 characterized by being a means to reduce said amount of amendments at a fixed rate as said 
operation frequency becomes large. 

[Claim 4] It is the compressor drive control unit according to claim 1 characterized by equipping said 
amount adjustment means of amendments with a detection means to detect the peak value of the ripple of a 
current which flows to said inverter, and an adjustment means to adjust said amount of amendments 
according to the peak value of the current ripple detected by this detection means while said driving means 
is equipped with an inverter. 

[Claim 5] The brushless DC motor made to rotate a compressor and the driving means which drives this 
brushless DC motor by the PWM (several PAL modulation) method, In the air conditioner which carried the 
compressor drive control unit equipped with a torque pulsating amendment means to amend the energization 
duty under 1 rotation to said brushless DC motor for every predetermined electrical angle when the 
operation frequency of said compressor is below constant value said compressor drive control unit The air 
conditioner characterized by having a current value detection means to detect the value of the alternating 
current energized to this air conditioner, and an amount adjustment means of amendments to adjust the 
amount of amendments of the torque pulsating amendment performed by said torque pulsating amendment 
means according to the alternating current value detected by said current value detection means. 
[Claim 6] A ripple peak value detection means to detect the peak value of the ripple of a current which flows 
to this inverter while said driving means is equipped with an inverter, When the peak value detected by this 
ripple peak value detection means reaches a maximum predetermined value, said amount of torque 
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amendments is reduced. The aii^Widitioner according to claim 5 charactered by having the operation 
control means which makes said brushless motor drive so that said operation frequency may rise, when this 
peak value is judged to have judged whether it was the fall condition to which only constant value fell, and 
to have changed into said fall condition from that predetermined value. 

[Claim 7] A ripple peak value detection means to detect the peak value of the ripple of a current which flows 
to this inverter while said driving means is equipped with an inverter, The 1st decision means which judges 
whether the ripple peak value detected by said ripple peak value detection means when said amount of 
amendments is reduced with said torque pulsating amendment means and amendment of torque pulsation is 
made fell, An interruption command means to interrupt the torque pulsating amendment by said torque 
pulsating amendment means when it is judged that said current ripple peak value does not fall with this 1st 
decision means, The 2nd decision means which judges whether the current ripple peak value detected by 
said ripple peak value detection means after this amendment interruption fell, The air conditioner according 
to claim 5 characterized by having the operation control means which makes said brushless DC motor drive 
so that it may become the value which said operation frequency was raised and exceeded said constant value 
when it was judged that said current ripple peak value fell with this 2nd decision means. 
[Claim 8] The air conditioner according to claim 7 characterized by having an interruption command means 
to interrupt rotation of said brushless DC motor that operation of said compressor should be interrupted 
when it is judged that said current ripple peak value does not fall with said 2nd decision means. 
[Claim 9] Said operation control means is an air conditioner according to claim 7 characterized by having a 
prohibition means to forbid operation below said constant value till the start up of the next time of said 
compressor. 

[Claim 10] The brushless DC motor which is directly linked with the compressor connected to the four way 
valve, and is driven at variable speed in the compressor concerned, In the air conditioner which carried the 
compressor drive control unit equipped with the driving means which drives this brushless DC motor by the 
PWM (Pulse Density Modulation) method, and a phase detection means to detect the pulsating phase of the 
load torque of said compressor Said compressor drive control unit is an air conditioner characterized by said 
phase detection means equipping the period which has detected the pulsating phase of load torque with an 
energization prohibition means to forbid modification of the energization condition of said four way valve. 
[Claim 1 1] Said compressor drive control unit is an air conditioner according to claim 10 characterized by 
having the energization means which energizes to said four way valve and stabilizes the location of the four 
way valve concerned, a starting means to start said brushless DC motor after location stable [ by 
energization of this energization means ], and an actuation command means to operate said phase detection 
means after this starting. 

[Claim 12] The brushless DC motor which is directly linked with a compressor and is driven at variable 
speed in the compressor concerned, It has the driving means which drives this brushless DC motor by the 
PWM (Pulse Density Modulation) method. In the compressor drive control unit which amended the 
energization duty under 1 rotation to said brushless DC motor for every predetermined electrical angle when 
the operation frequency of said compressor was below constant value Even if it performs said torque 
pulsating amendment, when torque pulsation does not decrease, the torque pulsating amendment is 
interrupted. And the compressor drive control unit characterized by having the operation control means 
which controls the drive of said brushless DC motor so that operation by the operation frequency below said 
constant value is forbidden to said compressor till the next operation. 

[Claim 13] Said compressor is claim 1 characterized by being the rotary system compressor of 1 -cylinder 
structure thru/or 3, or a compressor drive control unit given in any 1 term of 12. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner which carried the compressor driving 
gear which controlled pulsation of the torque generated with operation of a compressor, and this equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the compressor drive control unit which is made to rotate a 
brushless DC motor (non-commutator direct current motor), and drives a compressor is used abundantly so 
that JP ,4-36000,B, JP,6-48916,B, JP,10-174488,A, and JP,11-46493,A may see in an air conditioner, for 
example. 

[0003] As a compressor, there is a compressor equipped with the compressor style of the rotary system of 
1-cylinder structure or 2-cylinder structure, and the revolving shaft of a brushless DC motor is directly 
linked with the compressor style of this compressor. Since the rotation drive of this motor is carried out by 
the PWM (Pulse Density Modulation) method by the inverter which accomplishes motorised equipment, 
rotation operation also of the compressor is carried out at rotation of a motor and one. 
[0004] This compressor and pulsation of the torque accompanying that operation in especially the 
compressor of 1-cylinder structure are large. Since this pulsation brings about the vibration and the noise 
from an exterior unit, adjustable [ of the duty factor (duty) of the electrical potential difference of the 
specific phase section under motor 1 rotation ] is carried out, and torque pulsating amendment which 
controls pulsation of torque is usually carried out. 

[0005] Moreover, the judgment of a torque pulsating phase angle is performed on the occasion of this torque 
pulsating amendment. Although the compressor is connected to the four way valve as an 
electromagnetic-control valve for a refrigerant passage change-over, the energization to a four way valve is 
changed at the time of motor starting, and the torque pulsating phase angle is judged immediately after 
motor starting. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in the conventional torque pulsating amendment 
mentioned above, when this amendment is carried out, a motor-winding current pulsates greatly, pulsation is 
produced also in the input current of motorised equipment, i.e., an inverter, and there is an inclination for 
that peak value to become large. For this reason, according to the temperature outside the interior of a room, 
laying temperature, and other environmental conditions, this peak value may exceed the tolerance of an 
inverter. If such deviation arises, the problem of a device and passive circuit elements being damaged by fire, 
or reducing life-proof nature will occur. 

[0007] Moreover, according to motor starting mentioned above, the energization to a four way valve, and 
the timing relationship of a torque pulsating phase angle judging, a four way valve may operate during this 
judgment. If it results in such a situation, the torque fluctuation under 1 rotation cannot be confused and the 
speed difference of the large rotation phase of torque and the small rotation phase of torque cannot ask 
correctly. That is, a torque phase angle is not judged correctly but the problem of lapsing into an incorrect 
judging occurs. 

[0008] It sets it as the 1st purpose to prevent a device, burning of passive circuit elements, etc. certainly 
while this invention was made in view of the problem of the conventional technique mentioned above, 
demonstrates torque pulsating amendment within the allowed value of the input current of an inverter 
(motorised equipment) to the maximum extent and controls vibration and the noise effectively. 
[0009] Moreover, it sets it as the 2nd purpose to prevent the incorrect judging of a torque pulsating phase 
angle, to obtain the judgment result of a more positive torque pulsating phase angle, and to perform exact 
torque pulsating amendment according to this. 

[0010] Even when a torque pulsating phase angle is an incorrect judging for a certain reason, furthermore, as 
a second best plan It grasps certainly having carried out the misjudgment law from the condition of the 
torque pulsation under torque pulsating amendment, the operation control of the torque pulsating 
amendment is carried out so that interruption or torque pulsating amendment of normal can be performed, 
and it sets it as the 3rd purpose to eliminate certainly the shift to a control state by which vibration and the 
noise are accelerated. 
[0011] 

[Means for Solving the Problem] The brushless DC motor which is made to rotate a compressor in order to 



attain the 1st purpose mentione(Miove according to invention of claim driving means which drives 

this brushless DC motor by the PWM (Pulse Density Modulation) method, In the compressor drive control 
unit equipped with a torque pulsating amendment means to amend the energization duty under 1 rotation to 
said brushless DC motor for every predetermined electrical angle when the operation frequency of said 
compressor is below constant value It is characterized by having an amount adjustment means of 
amendments to adjust the amount of amendments of the torque pulsating amendment performed by said 
torque pulsating amendment means according to said operation frequency. 

[0012] For this reason, the vibration and the noise in a low operation frequency domain resulting from 
operation of a compressor are controlled by the torque pulsating amendment means. Since it is adjusted to 
the amount of amendments according to the operation frequency by it unlike the case where the fixed 
amount of pulsating amendments is maintained even if the operation frequency of a compressor changes to 
coincidence like before with the amount adjustment means of amendments, the circuit element of a driving 
means can be certainly protected from an overcurrent. It can develop as follows and a part of this concrete 
mode can be offered. 

[0013] Suitably, like invention of claim 2, said amount adjustment means of amendments is a means to 
reduce said amount of amendments as said operation frequency becomes large. For example, like invention 
of claim 3, as for said amount adjustment means of amendments, it is desirable that it is a means to reduce 
said amount of amendments at a fixed rate as said operation frequency becomes large. 
[0014] Moreover, while said driving means is equipped with an inverter according to invention of claim 4, 
said said amount adjustment means of amendments is equipped with a detection means to detect the peak 
value of the ripple of a current which flows to said inverter, and an adjustment means to adjust said amount 
of amendments according to the peak value of the current ripple detected by this detection means. 
[0015] On the other hand, in order to attain said 1st purpose, according to invention of claim 5, the air 
conditioner equipped with the same compressor drive control unit as a thing according to claim 1 is offered. 
This air conditioner is equipped with a current value detection means to detect the value of the alternating 
current which energizes said compressor drive control unit to this air conditioner, and an amount adjustment 
means of amendments to adjust the amount of amendments of the torque pulsating amendment performed by 
said torque pulsating amendment means according to the alternating current value detected by said current 
value detection means. 

[0016] According to the air conditioner which starts invention of claim 6 especially, while said driving 
means is equipped with an inverter A ripple peak value detection means to detect the peak value of the 
ripple of a current which flows to this inverter, When the peak value detected by this ripple peak value 
detection means reaches a maximum predetermined value, said amount of torque amendments is reduced. 
When this peak value is judged to have judged whether it was the fall condition to which only constant value 
fell, and to have changed into said fall condition from that predetermined value, it has the operation control 
means which makes said brushless motor drive so that said operation frequency may rise. 
[0017] Moreover, according to the air conditioner concerning invention of claim 7, while said driving means 
is equipped with an inverter A ripple peak value detection means to detect the peak value of the ripple of a 
current which flows to this inverter, The 1st decision means which judges whether the ripple peak value 
detected by said ripple peak value detection means when said amount of amendments is reduced with said 
torque pulsating amendment means and amendment of torque pulsation is made fell, An interruption 
command means to interrupt the torque pulsating amendment by said torque pulsating amendment means 
when it is judged that said current ripple peak value does not fall with this 1st decision means, The 2nd 
decision means which judges whether the current ripple peak value detected by said ripple peak value 
detection means after this amendment interruption fell, When it is judged that said current ripple peak value 
fell with this 2nd decision means, it has the operation control means which makes said brushless DC motor 
drive so that it may become the value which said operation frequency was raised and exceeded said constant 
value. 

[0018] Furthermore, according to the air conditioner concerning invention of claim 8, when it is judged that 
said current ripple peak value does not fall with said 2nd decision means, it has an interruption command 
means to interrupt rotation of said brushless DC motor that operation of said compressor should be 
interrupted. Especially in invention according to claim 9, said operation control means is characterized by 
having a prohibition means to forbid operation below said constant value till the start up of the next time of 
said compressor. 

[0019] Thus, with constituting, an increment of the input current of a driving means (for example, inverter), 



the input current (air-condition^BIt current) of an air conditioner, and n^ror rotational speed (operation 
frequency) reduces the amount of amendments of torque pulsating amendment. Therefore, while 
demonstrating torque pulsating amendment within the allowed value of the input current of a driving means 
to the maximum extent and controlling vibration and the noise effectively, a device, burning of passive 
circuit elements, etc. can be prevented certainly. Moreover, reinforcement of equipment can also be attained. 
[0020] On the other hand, in order to attain the 2nd purpose of this invention mentioned above, according to 
invention of claim 10 The brushless DC motor which is directly linked with the compressor connected to the 
four way valve, and is driven at variable speed in the compressor concerned, In the air conditioner which 
carried the compressor drive control unit equipped with the driving means which drives this brushless DC 
motor by the PWM (Pulse Density Modulation) method, and a phase detection means to detect the pulsating 
phase of the load torque of said compressor Said compressor drive control unit is characterized by said 
phase detection means equipping the period which has detected the pulsating phase of load torque with an 
energization prohibition means to forbid modification of the energization condition of said four way valve. 
[0021] For example, according to invention of claim 11, said compressor drive control unit is equipped with 
the energization means which energizes to said four way valve and stabilizes the location of the four way 
valve concerned, a starting means to start said brushless DC motor after location stable [ by energization of 
this energization means ], and an actuation command means to operate said phase detection means after this 
starting. 

[0022] Thereby, it can avoid performing the energization change to a four way valve, and the judgment of a 
torque pulsating phase angle to coincidence, and the incorrect judging of a torque pulsating phase angle can 
be prevented. Therefore, the judgment result of a more positive torque pulsating phase angle can be brought 
about, and exact torque pulsating amendment can be performed reflecting this judgment result. 
[0023] Furthermore, in order to attain the 3rd purpose of this invention mentioned above, according to 
invention according to claim 12 Even if it performs torque pulsating amendment, when torque pulsation 
does not decrease in the compressor drive control unit of the same configuration as ****, It is characterized 
by having the operation control means which controls the drive of said brushless DC motor so that the 
torque pulsating amendment is interrupted and operation by the operation frequency below said constant 
value is forbidden to said compressor till the next operation. 

[0024] Consequently, even when a torque pulsating phase angle is an incorrect judging for a certain reason, 
having carried out the misjudgment law from the condition of the torque pulsation under torque pulsating 
amendment as a second best plan is grasped certainly. For this reason, the operation control of the torque 
pulsating amendment is carried out so that interruption or torque pulsating amendment of normal can be 
performed, and the shift to a control state by which vibration and the noise are accelerated is eliminated 
certainly. 

[0025] As an example, said compressor is constituted from invention of claim 13 by the rotary system 
compressor of 1-cylinder structure, the pulsation is exact even if torque pulsation is a large compressor by 
this — while being amended and controlling vibration and generating of the noise, a circuit element can be 
protected from an overcurrent. 
[0026] 

[Embodiment of the Invention] <the 1st operation gestalt> which explains the operation gestalt of this 
invention with reference to an accompanying drawing hereafter — the air conditioner concerning the 1st 
operation gestalt is explained with reference to drawing 1 -5. This air conditioner is carried out with the 
application of the compressor drive control unit concerning this invention. 

[0027] The partial configuration block Fig. centering on the compressor drive control device 10 of an air 
conditioner is shown in drawing 1 . 

[0028] This compressor drive control unit 10 is equipped with the rectifier circuit 14 to which alternating 
current power is supplied from AC power supply 12. While parallel connection of the smoothing capacitor 
16 is carried out to the outgoing end of this rectifier circuit 14, the inverter 18 as a driving means is 
connected. This inverter 18 is equipped with the solid state switch group which consists of six diodes by 
which antiparallel connection was carried out to six transistors and each transistor. The base electrical 
potential difference of each transistor is controlled by the PWM driver mentioned later by the PWM (Pulse 
Density Modulation) method. 

[0029] Three outgoing ends of an inverter 18 are connected to the brushless DC motor 20. This brushless 
DC motor 20 is equipped with three armature windings 22 and the magnet rotator 24 by which 
three-phase-circuit connection was carried out. While connecting with the outgoing end of the inverter 13 



which three armature windings ^Rnentioned above, respectively, the ma^iet rotator 4 is directly linked 
with the shaft of a compressor 26 mechanically. 

[0030] The rotary system of 1 -cylinder structure is adopted as the compressor 26 with this operation gestalt. 
[0031] Moreover, each of three armature windings 22 of a brushless DC motor 20 is electrically connected 
also to the rotator position transducer 28, and the electrical potential difference by which induction is carried 
out to each armature winding 22 is detected by this detector 28. The rotator position transducer 28 changes 
the voltage signal into a rotator location pulse signal, and outputs this to the latter counter 30. A counter 30 
counts the edge of a rotator location pulse signal, and outputs the count signal according to the counted 
value to a controller 32. 

[0032] The controller 32 consists of microcomputers equipped with RAM40 in which the writing and 
read-out of the interface circuitry 34 which bears delivery of a signal and adjustment of signal level, CPU36 
which bears the center of this compressor drive control function, ROM38 which stores a program, initial 
value, etc. beforehand, and data are possible. 

[0033] The driver 42 which changes the energization condition of said inverter 18 based on the drive signal 
and PWM signal which are supplied from said CPU36 is connected to this controller 32. 
[0034] Furthermore, this compressor drive control unit 10 is equipped with two current detectors 44 and 46 
which perform current detection by non-contact, one side is arranged on the input siding way of an inverter 
18, and another side is arranged on the output side track of AC power supply 12. The current detecting 
signal by two current detectors 44 and 46 is supplied to the controller 32 respectively through A/D 
converters 48 and 50. 

[0035] Furthermore, the controller 32 is connected also to the coil of the four way valve 52 which 
constitutes the structure of an electromagnetic-control valve through another driver 52. Thereby, it energizes 
to a four way valve 52, and the connection path can be changed now into an air conditioning cycle or a 
heating cycle. This four way valve 52 is inserted in the circulatory system which constitutes the refrigerating 
cycle of a refrigerant, and is connected also with the compressor 26 mentioned above. 
[0036] The routine of a publication is contained in the program stored in ROM38 of said controller 32 
drawing 2 -3 mentioned later. Functions, such as adjustment processing of the amount of amendments of 
speed control (namely, operation control of a compressor 26) of the brushless DC motor 20 by PWM, torque 
pulsating amendment of a compressor 26, and the torque pulsating amendment that constitutes the 
description of this invention further, are realized by software through these routine processings. 
[0037] therefore, some microcomputers [ requirements / for a configuration / except the inside of the 
requirements for a configuration given in a claim, a brushless DC motor 20, a compressor 26, and a four way 
valve 54 ] centering on this CPU36 — an intervention or a complete intervention is realized functionally and 
it is illustrated by the flow chart by it (also in the below-mentioned 2nd and the 3rd operation gestalt, it is the 
same). Moreover, ROM38 also accomplishes the record medium for performing the invention in this 
application. 

[0038] Returning to the 1st operation gestalt, both drawing 2 and drawing 3 show the outline of the 
compressor drive control performed by CPU36. Among this, the Maine processing of drawing 2 answers 
power-source ON, and is started, and the outline of the Maine processing performed till power-source OFF 
repeatedly is shown. Processing of another drawing 3 shows the outline of the timer interruption processing 
performed by every fixed minute time amount deltat during activation of the Maine processing of drawing 2 . 
[0039] The outline of the Maine processing of drawing 2 is explained. CPU36 performs a predetermined 
initialization process after the starting (step SI). Subsequently, CPU36 reads the count signal outputted from 
a counter 30, and detects the current motor rotational speed n, i.e., the current operation frequency of a 
compressor 26, based on this count signal (step S2). 

[0040] subsequently, the difference (speed difference) of the operation frequency corresponding to [ CPU36 
reads the rate command signal with which it is ordered from the outside, and ] this signal, and the current 
operation frequency n — calculating — this difference — the rotational-speed command value VP according 
to a value is calculated (step S3). 

[0041] Then, CPU36 judges whether it is n<=N about the current operation frequency n and the torque 
pulsating amendment upper limited frequency N set up beforehand (step S4). If a compressor 26 is operated 
on a low frequency, since vibration and the noise will generally become large therefore at pulsation of that 
torque, in order to control this vibration and the control range of the noise, the torque pulsating amendment 
upper limited frequency N is set up. That is, this torque pulsating amendment upper limited frequency N is 
the maximum frequency (the maximum rotational speed) which performs torque pulsating amendment, and 



it specifies performing torque pSBiting amendment in a frequency range^^ver than this value. 
[0042] When decision of this step S4 has become NO, i.e., n>N, processing of the following step S5 is 
skipped and it is one of these, and this decision recognizes it as it being the predetermined low frequency 
range, when YES, i.e., n<=N, is materialized, and it shifts to step S5. In this step, CPU36 reads the present 
amount SC of torque pulsating amendments updated by abbreviation real time by processing of drawing 3 
mentioned later from the predetermined storage region in RAM40. 

[0043] Subsequently, an operation, the read rotational-speed command value VP, and the total 
rotational-speed command value V based on the amount SC of torque pulsating amendments are calculated 
at two above-mentioned steps (step S6). And CPU36 is outputting the drive signal according to this total 
command value V, and an PWM signal to a driver 42, and orders it rotational-speed control of a brushless 
DC motor 20 to a driver 42 (step S7). Thereby, since a driver 42 carries out PWM control of the duty ratio of 
the energization in an inverter 18 according to the command value V, the rotational speed of a motor 20, i.e., 
the operation frequency of a compressor 26, is controlled by the value corresponding to the command value 
V. 

[0044] After the command of this rotational-speed control finishes, CPU36 performs halt control (step S8). 
That is, if it judges whether the predetermined condition precedent was satisfied and these conditions are 
satisfied, the command which a rotation halt of a brushless DC motor 20 takes is performed to a driver 42, 
and when a condition precedent is not satisfied, on the other hand, the processing returned and mentioned 
above to step S2 will be repeated. 

[0045] On the other hand, timer interruption processing of drawing 3 is performed by every fixed time 
amount deltat while Maine processing of drawing 2 is performed. If this interrupt processing starts, CPU36 
will detect a current rotational speed (namely, the current operation frequency n of a compressor) of a 
brushless motor 20 from the count signal of a counter 30 (step Sll). Subsequently, it judges whether it is 
n<=N (N: torque pulsating amendment upper limited frequency) about this operation frequency n (step S12). 
It returns to the Maine processing the case of NO, i.e., n>N, by this decision, without doing anything. 
[0046] However, when decision of YES, i.e., the conditions of n<=N, is materialized and the operation 
frequency n is in a low field, subsequently processing which adjusts and memorizes the amount SC of torque 
pulsating amendments according to the operation frequency n is performed (step S13). Renewal of this 
amount SC of amendments is performed with reference to the table made to have memorized beforehand as 
an example in the predetermined storage region of ROM38. 

[0047] The example of this table is shown in drawing 4 and drawing 5 . Both both drawings took the 
operation frequency n along the axis of abscissa, the amount SC of torque pulsating amendments is taken 
along the axis of ordinate, and the data corresponding to this graph are beforehand memorized as a table. 
According to the graph of the amount SC of torque amendments of drawing 4 , if the operation frequency n 
reaches constant value, it will start to the amount of the maximum amendments, and will decrease linearly to 
the torque pulsating amendment upper limited frequency N after that. On the other hand, if the operation 
frequency n reaches constant value, the graph of the amount SC of torque amendments of drawing 5 will 
start to the amount of the maximum amendments, and will decrease gradually to the torque pulsating 
amendment upper limited frequency N after that. 

[0048] It is arbitrary whether drawing 4 or which amount curve of amendments of drawing 5 is adopted. 
Moreover, the renewal of this amount SC of amendments may solve and ask for the operation expression 
which does not necessarily need to take the configuration for which it asks by refer to the table, for example, 
makes the operation frequency n a function each time. 

[0049] For this reason, even if it depends on drawing 4 or which amount curve of amendments of drawing 5 , 
an updating setup of the amount SC of amendments which becomes so small that the present operation 
frequency n becomes high is carried out in detail. Naturally, if the operation frequency n becomes low, an 
updating setup of the amount SC of amendments will be carried out at a high value. 

[0050] After renewal of this amount SC of amendments finishes, subsequent processing is returned to the 
Maine processing. Therefore, the amount SC of amendments called in the Maine processing mentioned 
above is mostly set as the value which always reflected the height of the operation frequency n at the time by 
real time. 

[0051] For this reason, if it is in the rotational -speed control at the time of n<=N performed through step S7 
of drawing 2 The PWM duty ratio based on difference with the rate command signal and the current 
operation frequency which are supplied from the outside Only the rate equivalent to the amount SC of 
torque pulsating amendments which raised only the rate equivalent to the amount SC of torque pulsating 



amendments adjusted like the aWre-mentioned with the specific phase uTOer Rota 1 rotation, or was 
adjusted like the above-mentioned with the specific phase is downed. 

[0052] The current beyond the allowed value of an inverter becomes easy to flow, so that an operation 
frequency will become high if torque pulsation is amended in the amount of amendments always same like 
the former to the increment in an operation frequency since the input current of an inverter will generally 
increase, if a motor engine speed (compressor operation frequency) becomes high. 

[0053] However, with this operation gestalt, even if an operation frequency changes like before, the amount 
of torque pulsating amendments is reduced continuously (refer to drawing 4 ) or gradually (refer to drawing 
5 ) as the controlling method for always rising or bringing down a duty ratio at same fixed rate is not taken, 
but are mentioned above and an operation frequency rises. 

[0054] For this reason, even if load torque therefore becomes large at environmental variations, such as 
ambient temperature which is operating the compressor 26, for example, and current pulsation of the coil of 
a motor 20 becomes large, the condition of saying that the input current of an inverter 18 exceeds that 
allowable-current value in instant can be prevented almost certainly. Therefore, burning, a damage, etc. of 
the circuit element of an inverter 18 which are based on an instant-current can be prevented almost certainly, 
and, thereby, reinforcement of the inverter itself can be attained. 

[0055] Although vibration of a compressor 26 and the noise appear so notably that an operation frequency is 
low, though it is the low operation frequency domain of n<=N, since the amount of amendments is 
preponderantly decreased with the operation frequency of the higher one in the field with this operation 
gestalt, the effectiveness of torque pulsating amendment as the whole is hardly influenced. Therefore, in 
parallel to control of an above-mentioned inverter current, exact torque pulsating amendment equivalent to 
the former can be demonstrated effectively, and the vibration and the noise resulting from a compressor can 
also be controlled certainly. 

[0056] <the 2nd operation gestalt> — the air conditioner concerning the 2nd operation gestalt is explained 
with reference to drawing 6 -9. The air conditioner concerning this operation gestalt is equipped with the 
compressor drive control unit 10 of a configuration of being shown in drawing 1 mentioned above, and that 
hard configuration is the same as the thing of the 1st operation gestalt. 

[0057] According to this 2nd operation gestalt, CPU36 of a controller 32 is performed still more nearly 
additionally by timer interruption processing which shows the operation control relevant to the renewal of 
the amount of torque pulsating amendments, and torque pulsating amendment to drawing 6 , although 
processing shown in drawing 2 and drawing 3 which were mentioned above as that Maine processing is 
performed. That is, in addition to the function demonstrated with the 1st operation gestalt, with this 2nd 
operation gestalt, the function by the processing shown in drawing 6 is also obtained. 
[0058] Timer interruption processing of drawing 6 is performed by every fixed time amount deltat. If 
processing of this drawing 6 starts, the current detecting signal from the current detector 44 will be read, the 
input current i of an inverter 18 will be detected, and that peak value ip will calculate CPU36 (steps S20 and 
S21). 

[0059] Subsequently, it judges whether this peak value ip is ip>=ith to the threshold ith beforehand set up 
corresponding to the allowable-current value of an inverter 18 (step S22). When it judges that CPU36 is NO, 
i.e., ip<ith, at this step, that processing is returned to the Maine processing as it is. 

[0060] However, when it has been recognized as YES, i.e., ip>=ith, being materialized, processing which 
reduces the amount SC of torque pulsating amendments according to an increased part of the inverter input 
current i is performed (step S23). This processing is performed by referring to the storage table for example, 
in ROM38 beforehand set up as shown in drawing 7 . The value of the whole amount SC of amendments is 
reduced, so that an inverter input current becomes large, while the amount SC of amendments falls with the 
increment in the operation frequency n like property ****** of the amount SC of torque pulsating 
amendments of this drawing, and the 1st operation gestalt. For this reason, if the inverter input current i 
increases even if it is the same operation frequency n, an updating setup will be carried out at the amount SC 
of torque pulsating amendments in which only the value corresponding to that increment was reduced. 
[0061] In addition, the data referred to at this step S23 are only the relation between the inverter input 
current i and the amount SC of torque pulsating amendments among the properties shown in drawing 7 (the 
relation between the operation frequency n and the amount SC of torque pulsating amendments is already 
referred to by the processing of drawing 3 mentioned above). 

[0062] After this updating setup, again, CPU36 detects the inverter input current i, calculates that peak value 
ip, and judges whether peak value ip fell beyond the predetermined value further (steps S24-S26). When this 



decision serves as YES (peak v»l ip fell beyond the predetermined valc^ Since torque pulsating 
amendment will have started in the amount of amendments smaller than the amount of torque pulsating 
amendments in the operation frequency before performing processing which reduces the amount of 
amendments according to an inverter input current at the time CPU36 issues the command only the part 
equivalent to the amount fall of amendments makes [ command ] an operation frequency raise [ command ] 
(that is, only the part equivalent to the amount fall of amendments gathers the rotational speed of a motor). 
Thereby, as shown in drawing 8 , an operation frequency rises and vibration of a compressor 26 and the 
noise are controlled. 

[0063] Generally, subsequently in consideration of such a condition not being what is improved in an instant, 
CPU36 forbids operation with the value below the lowest frequency which can be operated in the amount of 
torque pulsating amendments at the time between the times of next compressor starting (step S28: refer to 
drawing 8 ). The situation which lapses into "the down of an operation frequency, the increment in current 
pulsation, reduction of the amount of torque pulsating amendments, the rise of an operation frequency and a 
fall of the pulsating current", and the hunting phenomenon to revolve by this is avoidable. After step S28 
returns to the Maine processing. 

[0064] Even if it reduces the amount of torque pulsating amendments according to the increment in NO, i.e., 
an inverter input current, at step S26 mentioned above, when it is judged on the other hand that the peak 
value of an inverter input current does not fall, CPU36 issues the interruption command of torque pulsating 
amendment (step S29). Subsequently, the inverter input current i is detected, the peak value ip is calculated, 
and it judges whether peak value ip fell beyond the predetermined value further (steps S30-S32). When this 
decision serves as YES (peak value ip fell beyond the predetermined value), in order to suppress that the 
vibration and the noise from a compressor therefore increase to interruption of torque pulsating amendment, 
an operation frequency is made to raise to the torque pulsating control upper limited frequency N so that it 
may illustrate to drawing 9 (step S33). Then, it returns to the Maine processing. 

[0065] On the other hand, when not falling so that an inverter input current may consider even if it interrupts 
NO, i.e., torque pulsating amendment, for step S32, CPU36 performs the command made to interrupt the 
operation of a compressor itself (step S34). Then, it returns to the Maine processing. 
[0066] In addition, the operation frequency rise in steps S27 and S33 mentioned above is coped with by 
updating the command value V used by processing of drawing 2 , and the command of the operation control 
in steps S28, S29, and S34 is coped with by updating the parameter reflected in rotational-speed control of 
step S7 of drawing 2 . 

[0067] Thus, according to this operation gestalt, it is based on the load of a brushless DC motor 20 being 
large, and even when torque pulsating amendment from which the amount of amendments changes 
according to the operation frequency n by the 1st operation gestalt is performed, the input current of an 
inverter 18 can sense beforehand the condition that the allowed value is likely to be exceeded, and can still 
prevent it. That is, if an inverter input current becomes large, since the amount of torque pulsating 
amendments will be decreased, an inverter 18 can be prevented almost certainly from the destruction based 
on an excessive current. 

[0068] In addition, therefore, since operation controls, such as interruption of torque pulsating amendment 
and the cessation of operation of a compressor, are performed when an inverter input current does not still 
decline beyond a request value, even if it reduces the amount of amendments according to the increment in 
this inverter input current, a duplex and three-fold protection feature can be given to a certain situation. 
Thereby, an inverter 18 and its circumference circuit can be defended from the destruction based on an 
excessive current much more certainly. 

[0069] In addition, in this 2nd operation gestalt, the object signal when carrying out reduction processing of 
the amount of amendments at step S23 of drawing 6 may be the operation current (set current) of an air 
conditioner, for example, without being limited to an inverter input current. What is necessary is just to 
detect this operation current like the above-mentioned from the current detecting signal by the current 
detector 46 by the side of the AC power supply shown in drawing 1 . As this operation current becomes 
large, and shown, for example in drawing 1010 , same control can be performed by calculating the amount 
SC of torque pulsating amendments by the table reference method or the operation. 

[0070] <the 3rd operation gestalt> ~ the air conditioner concerning the 3rd operation gestalt is explained 
with reference to drawing 10 -13. The air conditioner concerning this operation gestalt is equipped with the 
compressor drive control unit 10 of a configuration of being shown in drawing I mentioned above, and that 
hard configuration is the same as the thing of the 1st operation gestalt. 



[0071] The compressor drive cc^Pol device concerning this 3rd operatidrfgestalt has the description in the 
control which regulates starting of a brushless DC motor 20, the energization change of a four way valve 54, 
and the timing of a judgment of a torque pulsating phase angle, and the operation control relevant to this. 
[0072] By CPU36 of a controller 32, while processing shown partially is performed by drawing 1 1 as a part 
of initialization process in connection with step SI of drawing 1 , specifically, timer interruption processing 
of every minute time amount deltat shown in drawing 12 as an operation control is performed. 
[0073] According to processing of drawing 11 , CPU36 changes the energization to a four way valve 54 first, 
and is made to move it to a stable passage location as an example (refer to (a) in drawing 13 : step Sla, Sib). 
Subsequently, a brushless DC motor 20 is started (step SI c Sid). And the phase angle judging of torque 
pulsating amendment is performed after this (step Sle). Generally, since a phase angle judging is performed 
immediately after starting of a motor, it is a sequence according to it also here. 

[0074] Thereby, as shown in drawing 13 , the energization to a four way valve is changed first, and after 
being stabilized, a brushless DC motor 20 is started. And it goes into the judgment of a torque pulsating 
phase angle, after carrying out predetermined time progress. Therefore, like before, a four way valve 26 is 
operated during the phase angle judging of torque pulsating amendment, turbulence arises in the torque 
fluctuation under 1 rotation, and the situation of it becoming impossible for the speed difference between the 
large rotation phase of torque and the small rotation phase of torque to judge correctly can be prevented. 
[0075] In addition, after the phase angle judging of torque pulsating amendment is completed, energization 
for the location change of a four way valve 54 may be performed (refer to (b) in drawing 13 ). 
[0076] On the other hand, according to processing given in drawing 12 R> 2 performed by the timer 
interruption method, CPU36 detects the present operation frequency n, and judges whether it is n<=N (steps 
S41 and S42). Although it returns to the Maine processing as it is when this decision is NO (n>N), at the 
time of YES (n<=N), processing of steps S43-S46 is performed succeedingly. 

[0077] That is, when torque pulsating amendment is started, the time amount which passes through the 
phase section which is performing torque pulsating amendment is detected, and the average condition of the 
time amount is searched for (steps S43-S46). 

[0078] Subsequently, based on the calculated average condition, it judges whether torque pulsation 
decreased by having performed torque pulsating amendment (step S47). Since the phase angle judging of 
torque pulsating amendment is mistaken when distributing, without averaging temporarily the time amount 
which passes through this phase section (it is NO at step S47), a parameter is set up that torque pulsating 
amendment should be interrupted (step S48). And operation below the torque pulsating amendment upper 
limited frequency N is forbidden, and a parameter is controlled to operate on the frequency exceeding upper 
limited frequency N (step S49). It may replace with processing of this step S49, and processing which 
redoes the phase angle judging of torque pulsating amendment may be performed. 

[0079] Thus, since the timing of a phase angle judging of torque pulsating amendment is rationalized, the 
success or failure of the phase angle judging carries out a chuck further and it can provide to the 
operation -control method in the case of being deficient, in addition to the operation effectiveness equivalent 
to the operation gestalt mentioned above, the effectiveness that torque pulsating amendment can be carried 
out with a stably more sufficient precision is acquired. 

[0080] in addition, in drawing 4 and 7 or 10 operation gestalten, the amount of torque pulsating amendments 
adjusted with the rise of the operation frequency of a compressor always changes at a fixed rate, without 
depending on change of the operation frequency, although set up like (the inclination of the amount of 
amendments is fixed) The relation of change to the operation frequency and the amount of torque pulsating 
amendments concerning this invention is not necessarily limited to this, and as shown in drawing 14 (a) - (c), 
it may be changed. That to which the relation shown in this drawing (a) reduced exponentially the reduction 
rate of the amount of torque pulsating amendments as the operation frequency rose, and the relation shown 
in this drawing (b) What was reduced in reverse exponential function, and the relation further shown in this 
drawing (c) are finished with near the start of a rise of an operation frequency, it is the neighborhood and the 
reduction rate of the amount of torque pulsating amendments is especially enlarged as an operation 
frequency rises the reduction rate of the amount of torque pulsating amendments. The frequency 
characteristics of vibration of a compressor etc. respond, these properties can be chosen suitably, and, 
thereby, its degree of freedom of a design increases. 

[0081] Furthermore, if it was in the above-mentioned operation gestalt, the controller 32 constituted the 
microcomputer as that main element, but this controller can also be constituted combining sequential circuits, 
such as a digital circuit, and a relay, a switching device, so that an equivalent function may be given with 



having mentioned above. 

[0082] Each operation gestalt mentioned above and its modification are mere instantiation, and it does not 
mean limiting the range of this invention. The range of this invention cannot be decided according to the 
publication of a claim, and can carry out various compressor drive control units of a mode, an air conditioner, 
and a record medium in the range which does not deviate from the range of this invention. 
[0083] 

[Effect of the Invention] As explained above, while according to the compressor drive control device and air 
conditioner concerning the invention in this application demonstrating torque pulsating amendment within 
the allowed value of the input current of the driving means of an inverter etc. to the maximum extent and 
controlling vibration and the noise effectively, a device, burning of passive circuit elements, etc. which are 
based on an overcurrent can be prevented certainly, and the equipment whose engine performance was 
stable from the high life can be offered. Moreover, this is accompanied, and since the control means on 
operation which controls the current inputted into a driving means is given, reliable equipment can be 
offered. 

[0084] Moreover, the incorrect judging of a torque pulsating phase angle can be prevented, the judgment 
result of a more positive torque pulsating phase angle can be obtained, and exact torque pulsating 
amendment can be performed according to this. Furthermore, even when a torque pulsating phase angle is an 
incorrect judging for a certain reason, the shift to a control state by which vibration and the noise are 
accelerated can be certainly eliminated as a second best plan. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing the electric outline configuration of the compressor drive control 
device of an air conditioner concerning the operation gestalt of this invention. 

[Drawing 21 The outline flowchart which shows the Maine processing performed by CPU in the 1st 
operation gestalt. 

[Drawine 31 The outline flowchart of the timer interruption processing which shows an update process of the 
amount of torque pulsating amendments performed by CPU in the 1st operation gestalt. 
[Drawing 41 The graph which shows an example of the relation between an operation frequency and the 
amount of torque pulsating amendments. 

[Drawing 51 The graph which shows another example about the relation between an operation frequency and 
the amount of torque pulsating amendments. 

[Drawing 61 The outline flowchart of the timer interruption processing shown focusing on an update process 
of the amount of torque pulsating amendments performed by CPU in the 2nd operation gestalt. 
[Drawine 71 An operation frequency, an inverter input current, and the graph that shows an example of the 
relation of the amount of torque pulsating amendments. 

[Drawine 81 Drawing showing an example of time amount change of the amount of torque pulsating 
amendments. 

[Drawing 91 Drawing showing another example of time amount change of the amount of torque pulsating 
amendments. 

[Drawing 101 The operation frequency concerning a modification, a set operation current, and the graph that 
shows an example of the relation of the amount of torque pulsating amendments. 

[Drawing 1 11 The outline flowchart of the processing performed as a part of initialization process by CPU in 



the 3rd operation gestalt. 

[Drawing 12] The outline flowchart of the timer interruption processing which shows the operation control 
performed by CPU in the 3rd operation gestalt. 

I Drawing 131 Drawing showing an example of time amount change from starting to torque pulsating 
amendment. 

[Drawing 141 The graph which shows another example of the relation between an operation frequency and 

the amount of torque pulsating amendments. 

[Description of Notations] 

10 Compressor Drive Control Unit 

18 Inverter 

20 Brushless DC Motor 
26 Compressor 

28 Rotator Position Transducer 

30 Counter 

32 Controller 

36 CPU 

38 ROM 

40 RAM 

42 PWM Driver 

44 46 Current detector 

48 50 A/D converter 

52 Driver 

54 Four Way Valve 



[Translation done.] 
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***y » ^*©e-f «Ki6i;rinBiiiE«*ww 

[0015] — 2f. BUfB^ 1 ©SW^afiK-T-S/c*. fft 
3j8B5©fMHK:<J:htt\ H»| 1 ffitt©*>©£H«©=» 

[0016] i < tc. librae (Dmiicmzzmmffm 

CCctftB. KrSElBtt^Bl«-f>^-**«*4— 

c © > ^ - £ &eifch SSaSe© y 9 7*;i/© b - ^ fiM: t& 

m-r s y » ^ t- ^ffi^a^Ki. cc;? 

«»r U WI2<8Ttt«Cc ft t mm 3 ftfc i $ ic 

iftB, ira«.^®«:-f 2rc» c 

©-r >^'-^tcsEn4SSK©y 9 7";i-©b--i7fii^m 
y » ^b--^ffi^ai^i9:i > mahfrprnmiE 

ft $ txtc i ^ ccktsb y v m-9 m&tu^mc <£ 0 ta 
wsfts y ^^b'-^ffi^sffiTi/fc^s^^j^-rs 

m 1 ©*J«*8 £ . £ ©IS 1 ©*ij»r#&(c J; 9 HiTSetti* 
y ^b-i'ffi^iSTOftV^ifiJBT^nfci^tcmrlB 

<pmm<$t&mt. cwfiiEcwr©^ wey?:/^- 

i'ffi^ttJ^Stc J: 0 tfcffiS ft&«% » b- *fl«s 
fiTOfc*>53&>**JWr**2©*0Wr#Si. £©182 

(Dmm^&tcj: tymmwm y » ?\>ub- ^i«Tifc 
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mmzM x/cfiiicft a a; -5 (CHtia^^ ^ u x d c £ 

£fg«l $ -tf S X£fMffll^8 £ * ft ^. & o 
[0018] 3 6iC. 811^8 ©ft9.K.ft&^WRlfl. 
tc «t ft B . BUI 2 ©JflWr^K «fc 0 BuiBSSE y » ^ 
b - * ffi*s (ST V ft t > £ *ij»r 3 ft tc t § 5C hMB a > :/ U 

» -y©a^^*ir-r ^ < Bfria^^ ^> u^dc*- ^ ©0 

K'&cfBrd-ttS^KJS^a^iiit*. Ii*^9 IBIS© 
»W'C«4<tc. BylBaK*i»ISB, buIB3>7^9 

[0 0 19] £©<fc 5 iCfltJ^-f &££-£-. WiL«. ISM 

mmm? % 1 1 & tc . ^s^@g§gPD D a ©«E»ft 

S£ife-C^S. 

[002 0] (Wifil/fc*»W©*2©B«*3itfi 
fZtctb, n&mi 0©#PJ§(cj:nB. E3^#(cm^3 

ft/t 3>7'u^ -y-icisis 3 tiMS3> 7' s> -y-£ pj 

^jl|gS&-r-5>^'7->UXDC- : &-^i 1 £©^"^->l^X 
DC*-^?rPWM <A;UX«SOS> ^T|g«J-r SIB 

igtt^sigB. wiBfiffl*im^^fi?sf t)i>9 (owm 

[0 02 i]fa|Iil if^ra 1 1 ©»^{c«tntf . mTtB 
-y|g«t)$lJ®I»gB. BUlBH^Kiim^tf o 

^©©iimtc <fc £ (iaS^&tC ffflB^'^v'UXDC*- 

**sB«(3#s«att#ai. c©sa«i^(CBfriB{4ta^m 

s-a-sf^sftjg^m <t *« a So 
[0022] £ft{c<fcf5. wfi#'^<om'msmt v^f 
ssmmmmmt ^^(ctfftftc^ £ *> tc-ct . n >\, 

[0023] 3 6fc. mmvtc*mji<Dm3<Dgmzm 

RE-TSfcs?), 11*^1 2fBtS©^WK:J:fttf. 
«©*£/&©=>> 7' u 9-y|g*b$iJtan«g{c*ic^r. 

MttffiiE^foTfe hJU^Mtt^^i>L,ftt^^. ^© 
(E* ^ih 3 ft S J; 5 BuiB y ~> \s V X D C - jt ©Iggft 
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[0 0 2 4 ] ccD&m. f5]6#>©SftCtJ:9. 

ffiiE^cfKr^ttlEmcD h *M«rtijE£tT * 3 «fc 9 Ccjl 
(BM8P3 ti. fitt^W&*t»liS3 n* «fc 5 ttWSPtttt^ 

[0 02 5] -CTi l/T. It^ra 1 3 ©ft!»?tt k BUffi 

>:7U»1J-TaoT*>. *©BUto#WB8©f§iE3ft. £ 
tt-t>H#©f6*#SMHW S ft Z> 1 1 i> t,c . jftSift* 6@SS 

[0 02 6] 

<Jg 1 ©**»«>* 1 ©^^ffiCcffi&g£UHfDtt& 

0 1 ~ 5 £#RB 0 T W S . C ©^mtSffl^tt . 
HJicfli-S 3 > 7" u ? iMg«i*(l8P^g* jSffl o rust 3 ft 

[0027] site, ^mi@fo«©3 >?* u vmmm 
wmm i o ^tfi^i vtcSMmftmf&T'u ? ?m&^ 
•r. 

[0 02 8] C©P >?*U y-9-|BK)$IJ©^g 1 0 «, 

%«« i 2 3&»6X»«**«i& 3 tizmnmm 1 4 «<t 

-£ 1 8*tgg^$nrc»4„ t©-/>^-£ 1 8«:6ii 

©h^>i^#£5*c*©h^>^x£ {cmm^ms ft 

[0 02 9] 1 8©3fl©f±l^ig«^'7^U 

Ct-$2 01J, 3tS$S^3n/c3^©m^T-^«g2 2 

& satire?- 2 4*ffiz.i> 0 3*oywm-mn2 2tm 

ML tc J 1 3©atf7ifl«:**88ttSft*— 

JS5lsi^-?-4^3>7*Uy^2 6©N«:«Kfttc£ii£3 
ft-ct>s. 

[0 03 0] 3 U v If 2 6 (Ctt, 

1 ->';>y«ii©P-^';s;3!)^ffl3nru-2> <> 

[003 1] Jifc. y7->UXDC ; t-^2 0©3^© 
2 2 ©5* * «[5!|£^{4g^tHS 2 8 (t felS 
WfcSStt 3 ft. SSifta 2 2 CCSie^ ft £H|E# C 
OtWS2 SiC^Ot^ttJSftS. 0$K^g1$tHig2 8 
tt^©iIII{f#£IIie^g^x«^K^&UT. c 
ft*»S©:&'?>* 3 0(ctH^-r^„ #-}>£3 Ottis] 
^{ig^Jl/* ft -^©Fdx. its. ? l>*fj*jZs h U ^© 
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[0032] 3>FP-732it mn<D$:mi> j pm j % 

V^OKDM'^^i^'j 4 >£7*-X|5]Sg3 4 C©3 

P^^A^7J»iffi^£^*tS^L/-Ct < ^ROM3 8. 
Rf>*7 r -^©*iA^O'RtHt*SBj^RAM4 0%d 
^.fcW i7UP>t*-£-C*iJ?£;*ftTl,>£„ 
[0 03 3 ] C©a> hn-^3 2tc«, frifiCPU3 
6 3!»6ffiiS&3ft6 K 5 A ^m^O'PWMff wa-^^ 

io Buga-o^'-i? i 8 (DmmviM^w-rh F-7^^4 2 
ftn>s. 

[0 0 3 4 ]$e.CC. C©3>7-U^III)W^gl 
0 fctt#jgMfr*iftfcHi*ff 5 2 -3©««MftttHB4 4& 
t>*4 6 35s««3ftr*j0. 1 8 ©A;b 

fflifttttceBS 3 ft . h *> —-jstummm 1 2 ©a^fiM 
K«csasftt:i»*. 2-?<Dnm&tii&4 4, 4 6(c«t 

5IStHJi^«A/D^4 8, 5 0^/M/T 
3> hP-53 2 itgy&SftT 

[0 0 3 5 ] P> hO-73 2itSi<D¥ ; yA^ 

20 5 2MIT. W®.MWft(Dffim*f&-?WJ5fr5 2©n 
-f*«Ct«tt3ftri>S. CfttC<fci5. 0^5 2(Cil 

[0 03 6 ] mTlB=J> Fd-73 2©ROM3 8 

$ ftr i> s t"p a ic«, «se-r 2 - 3 {ci2*g© 

P WM^SK j; 5 ~> b X D C •=&- £ 2 0 ©aa^jisp 

30 (-r&ft*3. ^if2 6©as§ijfflj) . 3>yu 

^-y-2 6©h^;7M«)!jliiE. 3 ^KJi^BJcD^m*^ 

"7 h^xr^cH^3ft-5» 0 
[0 0 3 7 ] Ufc*So-c. «i*ii*©3iBffltciB*S©^ 
S^©rt> 7 , 7->bXDCt-i?2 0 l 3>7*U^-9-2 
6. ROTM5 4 4i<«ttli, C0CPU36 
£'tf * i -T ^ v p a > b'^ - ^©— giJM-^X«^ffi 
M^tc<fc-,T^W(c||313ft. ?P-^f - htc-e-ft 
36«HmSftri»S (^©^2, ^3©Hffi^tCfc^ 
40 rtlSia-r*S) . */c ROM3 8t42MBI6W*SltT 

[00 3 8)^1 ©HJtaBJBKcRor. H2RO*a3 « 
ft(cCPU3 6K c t- J -Cll^3ft-S3>7'U i^fgKj^IJ 
iaJ©OT&£inf„ C©F«9. 02©^-/>M«m?S^> 
CCi&SLrB8*ft3ft. m^^-7*r«u»f3ft-5^ 
4^®M<DW&*fTs?. ^©03©Mil«. 02 

©^ ^ >toa©*tf *cc. — s©®^b#pb1a t «tcntf 

3ft*$^v«i&#tea©«ns*7}vr. 

[o o 3 9 ] 0 2©^-r>MS©«£i&ipiir&„ cp 

50 U3 8«*©jtStt«. Fffie©l08!S5£A!!ffl*tf5 
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yy'S 1 ) „ yuvt?. CPU3 6«*^>^3 0*>6ta 

[0040]3»>r, CPU3 6(i. iWW>6JB^S*i 

*U c©H»ffi«ctSi;fc@(gi*flEJS^IIVp 
5 (7f^7'S 3) „ 

[0 04 1 ] C©». C P U 3 6 tt. Jgfi©»fejg^ 

oii-C, n ^N^S*^«»r-r-5 Uf ; -7 , S4) . - 

© h * ©MtticH o TSiH>R*W*$ < £ ©t? . 
C ©Ji»SOW©ffli*iJI5H*fti*iJt- 6 fcafrtc . h Ji/ ^ 
JJR«MiE±l^i«»N3WB8esnri>S. c 
© h>U*MIM*IE±IKJB?ft»N tt. h MttffliE^tf 

ffic^jsamntr h ^mwrniE^y set *m&t z 

[0042] C©XT->-7"S4©Wir^NO. -o$9n 
>NCC^- 7 -Cl^i*4C«^C©X7 u ^ 5©MS«X 
*^3ti, ■€•©— C©«»r*5YE S. oJOn 

£ n a^&r & i ir &c t*3r s©ffiiii^*5tffiH -c* 6 t a 
•c. cpu3 6«. »a?r«ia3©«aK:j:oTi«'j7 

4RAM4 0F*9©^IB«$I^6K^tH-ro 
[0043] #C»T-. ii©2o®x t- ? ^-CrUffS^ 

c «cs-^< h-*^©iaieaa3i^«v*a[|jfj-s (* 

f^S6). -eit, CPU3 6(t C©h-£.>1/© 
JS^fflVKtSCfc ^M-Sf <L P WMfl^Sr K 5 A '< 
4 2CCttJ^)-r-5Ci-C. K5W^*4 2icStL-C^^i'b 
©mfSIKfUSP^J^-r -5 (Xy-v?' 
S7). CtUCj;«3. 2tt-r>Ai-# l 8tC 

-Sii^©^ a — ?• ^ it£f g^ffi V (CIS DTP WM$IJ 
it5(DT, ^6-^2 OWIslfejIia. -rttto%3>^U 
2. It 2 6 © j&EBBBRfctti^fig V t fcflKC&lffll 3 

[0 044] C ©®3SiigBW® ©*§£#**£> £ i . C P 
U3 6l4ff±IMffll*tf5 Ufj«8) . -T&to^. 
i?f5E©«*±^fr 3 n/cA>SA>?r ffK 1/ . 

[0 045 ]-*. i3£Di!^ vfiJji^Saffi«0 2©^ 

n*« c©«Bi*«iffl3&sjta»r4i. cpu36b*o 
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>£3 0©#9> hfI^6^^~>UX^-^ 2 0©31 

&©i5i!g»g[ ( ^ v ayy'\y-j wmteomfcm 

«E»n) (Xf-^Sll). ^-c. t© 

iWEa«»ntCot>rniN (N : h Jb^MttffliEJiRg 
Attft) *5*»*««r-r* Uf-^S12). C©*iJ 

KtNo, -*-&*>■& n>N©»-^. {5j*>-a-r«:^-<>to 

lite R£ . 

[0 04 6] L*U YES©*iJIK. tftb^niN© 
u jHEMittn#fii>1ltiti«:&& 
io «, ^c>T. *©aiEJ8«»n«:j£t;T h-^MWrtilE 

ss c *wsel.. iaia-r*«Bi**T 5 uf-^-si 

3) „ C©fflIEfiSc ©M*f«. -Wilyt. ROM3 

8 <om m ftN&fflc 3 # r * & f - ^ 

[0 04 7] C©f— ^©^404^0*0 5 (C^-To 

fcf-ztfi?— y^t L-c^ablEttEStirt**. 04© 
h^^ffliEssc ©y^7tcj:n«. sHEjaasasnfl*— 

*nJ&»-jEf8K:a-r&i*^1ijE«* , ri[%±3&J»). 

©«. h ^«nMt jE±HUnHR n * -caHSW«:«y>r 
s. 

[OO48]i34X«05 ©Ntx©«iEfi«^^Sffl-r 

*3&>BffSct?*s. *yt. c©i§iESSc ©BWfcfc^-r 
30 ^mi>x^xh^\ 

[0 04 9] C©fc«?>. 04X«05©fnjn©IBiESft 

S3ns„ 

[0 05 0] C©ffliEaSc ©KK*s«*>*4. 
©^a«^^>«lKR3tl-S 0 L,fci)^X. illfc 

^-f>»lK*Hr>ri»ofiasti*liliEJiSc «*«:■*© 
^©XKmiEKn ©Xfi«SMLft:l>(c. «li 

40 AKaft3esnr«,»4. 

[0 05 1 ] C©/£*. i2©Xf-; 7^ltl 

$ n & aa3§^«#scwnaE©flHBBi«asi ©m?> 

(Ca<5< PWM^^-f-^ib^, P-^ 1 |5IfE4>©^ 

©(4tBtcrBua5©iB<IS^3tifc h;U^M«iffliESSc 
Mai©Aa<i®^3nfch;U4')IiRKi?iSiESSc feffi^-rs 
[0 05 2 ] -«KC. *-*@IE» (=i>7-U^-y-MlK 

so siiKtt) *5iS<^.s>i. >^--^©A^is^ttfln-r 
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[005 3] L#>b&#se>, *»ittt, fit*© J: 

feliftic (B4#M) XttKIBWK: (@5#I) 
tt*BlE«*<g»S1iXl».&. 10 
[0 0 5 4] C©/e&>. ^iJ^.tf3>7"l/^-9-2 6 

AS < & 0 , ©^©^SltMtt^Ai* < & o 

r & . £ i 8 (DXjjnm&^oi^mmmzm 

[0055] 3>7 - l/^26 ©Jltt^li^ttMlKJSie 

^©aejs^rs.^WictiiE«^M^>? -a-r «,» s© 

-C. ^<tL,r©h;b^MKiffliE©^I^c»%£«5gL 

[0056] <m2<DmmBM>m2 (Dnmnmicmz 

nmimz^mmmt. mmutcmi^-rm^^ 30 
>yiy y-f-mw}piwmmi o*«^.r*>o. ^©^- k 
w<c «ai 1 <ommmm(o 4> © £ m c v & & . 

[0 0 5 7 ] C©^2©^)te^S8(cJ;n«, 3>ho- 
732©CPU36tJ. ^-r>Mil/t. ftf»G 

fc0 2rot3 tc^-r ««*fT *> &©©> h * * mmn 
c©®2 © mmmm-c am 1 ©hjb&b 

40 

[oo58ii6©$-r 7«i*ffl«-^fflA t m 
icnnztiz* cpu36it zGmev&mtfi&b-r 

i , IfiffiMZtiZ (Xf ^"S 2 0, S2 1)„ 

[0 059] &»,vT\ -Y 4? 1 8 ©!*S®£ffiK:>tf 

rBL/r^r*^§nrc^u#i>fiii , „ sector, c 
©t-Mii i „ #s i . £ i t „ -C*S*>5*>«r*i|»r-rS 
Ufv^S22), C©Xf ^•■CCPU3 6M 

o. -rat)*, i . < i t h -eahztrnwivtc 50 
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■^©Miitt-?-©* £ * >*m«crs *i-5„ 

[0 06 0] L#>U YES, Tfttoft i . ^ i , h 

^rtf^ (xf-^s2 3) . commit, fflzumiic 

ju*#js-r s c trtf t>n&. is]0© hJi^MftiliiES 
Sc ©#ttctn«. mi©nsfi0®£PSitcaiES?g^ 
n©tfflnfc#-3-ct§iE«s c «<gT-f s— -r>^- 

-*A2JW8E***:* ffliEaSc ±fo<Dm& 

[006 1 ]^ C©Xf^S2 3t#it5f- 
Jl/^M«)MiEfiS c ©M^©^r&^> (MlESifi^nt 

ic#Mr5nri^) . 

[0 0 6 2 ] C©SffKS©f£. CPU3 6ttSS, ^ 
ls>-i-$At>ni&i ^miiL, *©f-^figi p 
0 . 3 h ic f- ?W. i . *5fl»f^ffiJW±fiT 0 /c^pgrfPS: 
*ij»fr^ (Xr^S24-S26) . C©WYE 
S (t-^ffii. *JBfje««±«TL3lfc) 4ifc*4*K 

$ zt&mz'n *> mommmm-c © h )v turn 
t=.*c£cctts©t?. cpu36«. mfcmmkzwsE 

ig^*5T !>7"?h, 3 > y U 9 -9" 2 6 CD&ft^HftgftW 
[0 06 3 ] — «(C. C©i5tcttttBlWiC!l[*Sh 

•^^©rttat^ct^Mor^ cpu3 6«^-c, 

Xi©3 > 7' V y -tf-$aafeB# $ t?©Pa1W , ©B$.^© h ;l/ 
fflr®jH6?&SI±rS (Xf.^S2 8 : 08#M) . 

*@3ll'r#S. X7=-^7'S2 8©ftCi^'C>^SicM 
[0 064]-*. miil!0fcX7 : -^7 , S2 6-CNCX f 

fiTL/a^£*iM$n/clS^. CPU36«. h;l-^M 
«MiiE©+WitB^*ar (xf^S29). ^^r-. 

A^Hift i *1ftlHl/. ^©f-^Ii p 
|$l L . 3 6 tc tT - ^ ffl i . *W 5e«fet±ifiT t/fc#>5#> 
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*W8\-tZ> (Xfy7 - S30-S32). COmW&Y 

es (b--^fiii B tfmfem&L-kmFistc) £&5<t£ 
cctt, h >v zmwjffiiEcypmcm it =» > u -tj-a> 6 

[006 5]-*, Xf^S3 2TNO, T&ft^ h 

cfc^tCiSTL&l^ilrCCB. CPU3 6«3>7 , l/";t 10 
©«$^©&©£*»r;?-t±&}§^ ; !HT 5 (X^*:7*S3 
4) . COg, ^-f>«iii(CM^>„ 
[0 0 6 6] &*>\ iaUfcXf- ■j7 , S27, S 3 3 CC 

9. S3 4{C*Stt-5ae*IJfflJ©Jg%« > 02©Xf 2.^ 
S 7 ©|g|K3ftffil9P«:j£Bfc $ ft £ - * £B&rf £ 

[0 06 7 ] CO«t^tC2(s^Bl60!»«:«fcft«. -f^UXs 
XDC*-£2 0©:ft?^#A£^C£&CH0. IfU©!! 20 

;u^M«iffliEWft>ftfc»^r&. tSMiL-r, -r>^* 
i 8 (DAjj'mm&tcDfr&mzmz.-cu 

IBtt»iE«*84>S W f l 8 

[0 06 8 ]*nx.r, e> #>©*»«: h -or. c©-r> 
ae*»T^i©atefijffli^f^©-c. 21, 3fi©3m 

Cft&Cj:9. ^>^*-£ 

[006 9] ftfe, C©^2©HS£ff^CteC^T, 0 6 
®^f^S23 -CffliEfi^ffiMMIl-r ^ <*: S*©*tmff 

^«-o^*-^A^^(ciis^$ft^ci4i< . mz.it 

c©jn&^«. a 1 «CTS-r3Ei*«wflB©««Etftas4 
6«cj:s*aEttttMt#*6. «rifi4iBi««:tfta-rfttf <t 

[0070] <mz aymmm>m3 (Dnmrnmimz 
2M,mmmz, mi 0-1 3*0mLxm.w?z. c© 

©3 >;/ u 9 iflgiftftiJW^g 1 0 itr 0 . ^©^ so 
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- k 1 commmmcD &© i is] 0 r * s„ 

[ 0 0 7 1 ] c ©m 3 ©SUB&WJcfc* a >^u » IMS 
SHHai&Xtt* ^7J/l/XDC*-*2 0©e«k 0* 

[007 2]Iftfl ! )(at 3> ho-73 2©CPU3 
6(CctoT, @ KDXf^S 1 OcMft-BWW^S^ffi 
©— gPil/THl 1 {Cg|5^^C^fMS^IStf3ft-2>i 
<t *>«C. jEtxftl»£ 0til2 «c7jvr»/M*i«A t ft© 

[ 0 0 7 3 ] 0 1 1 ©#LSiC J;fttf. CPU361*, — 

Wiim^mK.mi^i> m 1 3 *© < a > #m : * 

f-^Sla, Sib). X^-C, ^l/XDM- 
3? 2 6£t3»3-e.5 Uf'?7'S lc, Sld).^L 
tcoa. hJi'd»MttffiiE©<afflft ! Mje*fif$ (xf » 
7's 1 e) . -mc. t4fflftflStt*-f<OS«ifi««: 
frftft-5>©-e. ccrfc. -eftcci^ i 5^-^>x(c^-5 

[0074] cftitjro, 0 1 3(c^t*o< . m-ftn^ 

ILfc^T, h^M«KitSft©«EtcA£. O7fc#o 
r. t£*©<fc^c. h^M»?§IE©(itWi¥iJS*K:ra 
##2 6 MmZH 6ft. 1 [51«>f© hJU^^SbCCSLft 
#£D. h^^©A*^[Hie(i+Si hJi/*©/J^i>EHE 

[0 0 7 5 ] ttfc. h^^!Btt«iE©flffllM«e3MR7 
L/c^-C, H##5 4©fitg^#ffl©jim*tforfcJ; 
1^ (01 3^© (b) #M) o 

[0 0 7 6] — *. 3? vfijji^^r^f 3ftSS 1 
2tCfet£©MfflKJ;ft«. CPU36tt, ^©atei^ 

41, S42). C©#iJ»r* 3 NO (n >N) ©i#JC« 
-?-©$* ^ -f>^SCC^-5>*5^ YES (n^N) ©il? 
4CW?|#M^-CX7-^^S4 3~S4 GCOHBtm&mft? 

[0 0 7 7] Tfeft^. h^^M«)IBiE^PB*&$ft/ct 

Wl^ttlt, -e©B#P B 1©^R^*i*^> (Xf'j "7" 
S4 3-S46) „ 

[0078]^^, bJi^mmmiE^mn vtcctic 

tca^SWWTS (Xf^7 , S4 7) . {g(c. c©fetB 
EPHl*jijgt-5B#p a l7i^tej3ft-r«:^3ft-5i©^ (x 
■f-f 7"S 4 7T*NO) , h JU ^ M«)ffliE©fefflft 
|go-Ct,>S©-e, h^i'MK)ffliE*f»r-r^<^''7^- 
f^T5(Xr>7-S48)„-eit, h^ZMWi 
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Uf^S49). CCDX-r- ?y'S 4 9 ©MSCCft*. 

[0 0 7 9] C©£ 5«C h Jl/^IK«|ffliE©fiLffift*IJ^© 

©* + v9 U ^{fft»^©«&i»&£ rffi«-c# & 
©r> mrau/cHligjf^ip]^©^ffl^)mcc»n^. h;u 

coo80] &*>\ 04, 7, i ovmmi&mcto^ 

fc. «{c-^©id^-C^bT-S (MiE«©«#*«-«> 

fMairiiiEa<i:©^k©Ri^w^r u fecntcfs^s ft 

££>©-?«&<, MZ.lt. 014 (a) ~ (c) fc^-r 
in<3EftStfTfc«fci». H30 (a) cc^-rw^tt. hn- 

TfB»M»fl<J«:«6t/fc6©. HU0 (b) &c^-rn8(& 

5{c^ftr^»H»8J«:«6 0;tefc© v $6tc. |5J0 

( c ) ic^?mmmmtmi<D±m<DV)isb{mtmt> 
bfcfc©r cne>©^H4«. ^-^©JiW) 
^n-©asjs^if-r 0 

[0 08 1 ] <*6fC, «r&©g96»flMcaoTtt. n> 
FO-73 2lt-?4 ^D3>fa-$H0^ii L 30 

«fc 5 {C^y ir^EIIIS-^y X^-^ 

4 :©->- ^> xsss^ffl^^-yrr mm? & c £ 

[0082] ±ai//c#^SMJf^*$J;i>-^©^f!l«# 
55{^TJ5,t, #f6BJi©*6B ^HUTT 4Ci ££H 
-r4fc©Tttfci». *^BJ©eH«^i*ti*©®H©fB 

$g(co/c*SoT^$-sfe©-e. ^mmmmzmMLfj: 
a. gsmsH*. aofee«»*iit6-i-*ci*j-c* 40 

[0 08 3] 

[«9§©a&£] JlSLLiJWI L//c<fc 5 ic. #I8lf6Wt&.S 3 
£©««*&© A#*ft©imffirtT? h ^i'M 

A#f & Hifc ft £' % HKWT 50 
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■ttrnsor. e3itt©m^s*Ji«^sc<b**-cs 

fttc JSC TftStft h * ^M«)fBIE£tT ^ C £ d5-c^f 

[Hion^asiw] 

[01 ] *»W©^J6»J»k:«*. 3g«WfP«©3>^ 

@. 

[02] »i©^at^»«:*jt>rcPU«:j:or3«fS 

[03] m©3g6j&MK:*5l,>-CCPUK«fco"C3Sff3 

[04] m&mmsLt h * ^mmsmiE&<Dmm>-m^ 
[05] m&mmkt b)i?MW)ffiiE&<Dmmcm-$-z> 

[06] *2©SS«^a8K*J^TCPU6Cj:orlSff3 
n^> h^^MibffiiEa©^^!!**^^^^^ 

jA^a©mi»S7P-^ + - 

Mtt?«iE«©M^©-«fJ>?r^-r 7 . 
[0 8 ] h ;Ui'M«iffiiES©B$ra^'fb©-F!l ; 5:^-r0o 
[19] h ^^HRSdffliE«©B$ra^b©SiJ©-WI*^-r 

0. 

[010] mmimz, me.mm.rn. m v vmmm 

ist Ru 1 h ^ d7 smmiE&comi^oD-m^fntifyy „ 
[0ii] ^sonjfi^sgjcfct^rcpuic.towsg^: 

®!!IS©— gpt LTHtf3tl6^S©«!lB|7P-^ + - 
K 

[012] m3©Hlif^ic*jCiTC PUtci^rHtf 
3 ft •saig*fj® ^r^-r ^ -r vsjiA^a©ii^7 a - ? 

[013] e> h;u^MW)tiiEKM€>B$p^b©- 

[014] a^^i \-)\s2M3bmjEM<Dmm<Dffl<D 
10 a > 7* u 9 -9-8gmawss 
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